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ABSTRACT:  Since chest X-ray and CT scan features of Kaposi's sarcoma (KS)
are nonspecific, we wanted to test the hypothesis that the histological compon-
ents of this tumour and/or the associated haemorrhagic component, may result in
a characteristic signal pattern on magnetic resonance imaging (MRI).

Thoracic  MRI was performed in a prospective manner in ten patients with acquired
immune deficiency syndome (AIDS) and pulmonary KS.  MRI examinations (1.5
Tesla) included Spin-echo T1 (SE-T1), before and after gadolinium injection, as well
as T2-weighted sequences (SE-T2).  For each sequence the signal intensity of lesions
was measured and compared with each other as well as with the signal intensity of
muscle.  Results were compared to the hemosiderin content of macrophages in the
bronchoalveolar lavage (BAL) in all patients and with histological findings in three.
The results were compared to values obtained in a control group of seven patients
with pneumocystis carinii pneumonia.

SE-T1 showed focally increased signal intensity in the pulmonary parenchyma
(n=5).  Signal enhancement in parenchymal lesions (n=10) and along peribroncho-
vascular trees (n=5) was observed after gadolinium injection.  The second echo of
SE-T2 showed a markedly reduced signal intensity in pathologic areas (n=10).  This
last finding was not observed in the control group.

In conclusion, we have identified a pattern of MRI signal abnormalities sugges-
tive of Kaposi's sarcoma.  The MRI signal intensity of KS lesions may be related
to the angiomatous and fibrous components of the tumour.  A correlation between
hemosiderin deposits and signal intensity was not demonstrated in this study, per-
haps because of a poor correlation between BAL results and the actual occurrence
of an haemorragic component in parenchymal lesions.
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Since 1981, Kaposi's sarcoma (KS) has gained con-
siderable interest due to its endemic occurrence in patients
with the acquired immune deficiency syndrome (AIDS).
In the AIDS population, KS is a multicentric malignant
process that frequently affects lymph nodes and the
gastrointestinal tract.  Lesions also occur in the lung
and are a cause of pulmonary infiltrates and respiratory
failure.  Accurate diagnosis is essential because chemo-
therapy appears to provide some palliation.  The histo-
logical features of this tumour include an angiomatous
component and a fibrous component (spindle cells
forming rudimentary fascicles).  Moreover, a clinico-
pathological study of AIDS patients with KS showed
that alveolar haemorrhage occurred more frequently in
these patients than in other AIDS patients with different
lung pathologies [1].

Chest X-ray features of KS have been well described
[2–8].  The most common pattern is bilateral reticulo-
nodular infiltrates, mainly in the lower lobes, associated
with pleural effusions.  CT scan provides more specific

information than chest X-ray for identification of
pulmonary KS [9–11].  CT also allows better deline-
ation of the abnormal hilar densities which extend into
the adjacent pulmonary parenchyma, the peribroncho-
vascular wall thickening, the poorly delineated paren-
chymal masses, and the frequent bilateral pleural
effusions.  However, these findings are again not specific.

In an attempt to find out if the histological character-
istics of this tumour could result in a particular pattern
of signal abnormalities in MRI, we performed a pros-
pective study in 10 patients with pulmonary KS.  Seven
patients with pneumocystis carinii pneumonia (PCP)
were used as controls.

Patients and methods

We performed a prospective thoracic MRI study
in ten AIDS patients with pulmonary KS from July 1991
to  February 1992.  Patients' ages ranged from 21–44 yrs
(mean age 33 yrs). They were all male: nine homosexual



and one bisexual.  Symptoms consisted of cough and
dyspnoea in nine patients and haemoptysis in one patient.
No patient had had PCP within a six month period prior
to MRI examination.  Two patients had cytomegalovirus
(CMV) in BAL fluid without any other sign of CMV
infection.  In three patients the diagnosis of KS was
established histologically by transbronchial biopsy, open
lung biopsy, and mediastinoscopy with lymph node
biopsy, respectively; microscopic findings included an
angiomatous component and a fibroblastic component.
In two of these three an important haemorrhagic com-
ponent was observed.  One was an alveolar haemorrhage
(case 1), the other was located in mediastinal lymph
nodes (case 3).  The remaining seven cases had biopsy
proven skin lesions, characteristic endobronchial lesions
(n=7), compatible findings on chest X-ray or CT (fig 1a)
and no evidence of infection [9–13].

Fibreoptic bronchoscopy, bronchoalveolar lavage
(BAL), and bronchial and transbronchial biopsies were
performed in all patients.  Bronchial and transbronchial
biopsies provided a histological diagnosis in only one
patient.  BAL fluid was examined by cytological and
microbiological methods with respect to bacteria (in-
cluding mycobacteria), parasites, fungi and viruses.

Alveolar haemorrhage was demonstrated in nine patients.
The hemosiderin content of alveolar macrophages was

estimated on Perls' stained slides (iron staining) on a
three point scale as follows: (+) with a little blue staining;
(++) with mild colour intensity and (+++) with marked
blue staining.

The control group consisted of seven AIDS patients
with PCP, all male, 4 of whom were homosexual.  The
age range was 24–53 yrs (mean: 35 yrs).  The diagno-
sis of PCP was based on BAL in four cases, on BAL
and open lung biopsy (OLB) results in one case, on
BAL and autopsy in one case.  In one case, only the
post mortem examination was positive.  Radiological
features included diffuse interstitial involvement with
ground glass opacities in five patients; one patient had
predominantly apical changes and a cavitating lesion
leading to an OLB.  In the two other cases, atypical
findings with cystic lesions or pleural and pericardial
effusions attributed to PC were demonstrated on post
mortem examination only.  The MRI examinations
were performed prior to our KS studies.  The same
sequences were obtained but without contrast injection
as gadolinium was not yet available at that time.  Data
for retrospective signal evaluation were available in six

A.M. KHALIL ET AL.1286

Fig. 1.  –  Transverse thoracic scan in a patient with pulmonary Kaposi's sarcoma: a) CT scan, slice of 2 mm through the middle lobe.  Thickened
perivascular and peribronchial walls (arrow) with bilateral disseminated nodules and tumour (head arrow). b) T1-weighted magnetic resonance (MR)
image (TE=20ms/TR=650ms).  Diffuse increased signal intensity in the lower part of right and left lung.  c) T1-weighted MR image after gadolin-
ium i.v. injection.  Enhancement of signal intensity in the lesions. d) T2-weighted MR image (TE=100ms/TR=1800ms).  Markedly reduced signal
intensity in the same area.  CT: computed tomography.



patients.  All measurements were performed with the
same method as for patients with KS.

MRI were obtained with a 1.5 Tesla unit (Gyroscan
S15 HPP Philips) with a body coil.  All examinations
included four multislice spin-echo (SE) sequences.  The
first sequence was cardiac gated T1-weighted with TE
=20ms and four excitations in the frontal plane.  The
next three sequences were performed in the transversal
plane, all with the same centre, chosen from the findings
of the first sequence.  It was always in the lower part of
the thorax.  The three sequences were: a cardiac gated
T1-weighted sequence with TE=20ms and four excita-
tions, a T2-weighted sequence with TE=50/100ms and
TR=1800ms and two excitations, and the same as the
first transversal sequence but after i.v. injection of con-
trast medium (gadopentetate-dimeglumine 0.2 ml·kg-1).

Slices were 10 mm thick with a gap of 1 mm; matrix
size was 256×256 and the field of view was 450mm.
No ventilation or flow compensation was used.

Our quantitative data were obtained solely from the
transversal slices.  The frontal plane was used only for
anatomic delineation and for choosing the level of
the three transversal slices.  Signal intensities of le-
sions, muscles, and fat tissue were measured in the
same area for each sequence.  The area of the region of
interest (ROI) was about 1 cm2.  Signal intensity ratios
were calculated comparing signal of lesions to signal
of muscles, for the same sequences.  We also compared
signal intensities of lesions and ratios between sequences.
The relationship between these data and the visual impres-
sion was performed.  We also compared MRI findings
with BAL results as for hemosiderin content.

Results

On T1-weighted sequences, high signal intensity in
the parenchymal lesions was visually observed in five
cases (fig. 1b).  This high signal intensity was reflected
by the high signal intensity ratio of lesion to muscle
in four cases (fig. 2) and only by image analysis and
visual estimation in one case because of the irregular
and patchy distribution of the areas of high signal
intensity.  Signal abnormalities were caused by small
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Fig. 2.  –  Signal intensity ratio of lesion to muscle before and after
gadolinium injection in ten patients with Kaposi's sarcoma.
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Fig. 3.  –  Hemosiderin content of macrophages found in BAL from
10 patients with KS compared to percentage of reduction of signal
intensity between T1-weighted and T2E2-weighted sequence. 0: no
colouration; +: a little blue staining; ++: mild colour intensity; +++:
marked blue staining.

areas of high signal intensity in lesions having a signal
isointense to that of muscle.  Signal intensity of paren-
chymal lesions in the five remaining patients was
almost similar to the muscle signal.  Mean of standard
deviation for signal evaluation in T1-weighted se-
quences was 8.7% of signal value.

On T1-weighted sequences after gadolinium injection,
marked enhancement in signal intensity of parenchymal
lesions was observed in eight patients (fig. 1c); moder-
ate enhancement was observed in the other two patients.
Contrast enhancement was also observed along perivas-
cular and peribronchial pathways in 5 patients with a
concomitant enhancement of the oesophageal wall sig-
nal in four.  This enhancement is well displayed when
we compared signal intensity ratios of KS lesions to
muscle (fig 2).

On the first echo (E1) of T2-weighted images (TE=50ms)
we observed an increased signal intensity of lesions in
comparison with T1-weighted images in only three pa-
tients.  In the other seven patients signal intensity of
lesions was equal to or slightly below that of T1-weighted
images.  On the second echo (E2) of T2-weighted im-
ages (TE=100ms) we observed a markedly reduced
signal intensity in the areas of pathological lesions in
all cases (fig. 1d).  There was a 30 to 50% signal inten-
sity reduction in three patients, 50 to 60% reduction in
three cases and up to 70% reduction in four patients
(fig. 3).  Comparison between these percentages of sig-
nal reduction and estimation of hemosiderin content of
macrophages in each case had no significant correlation
(fig. 3).

In the seven control patients, areas of high signal
intensity were also observed in the parenchyma (n=6)
with areas of medium signal on T1-weighted se-
quence.  In two patients where cavities were observed,
the internal wall of these cavities had a very bright
signal (fig. 4a). Images from T2-weighted sequence
were available in 6 patients.  Considering only diffuse
parenchymal lesions, excluding the very bright signal
of cavity walls, of lymph nodes or of pleural and peri-
cardial effusions, a high signal intensity was ob-
served in three cases (figs. 4b and 5a, b).



Discussion

Kaposi's sarcoma occurs in about 50% of patients with
AIDS in autopsy series [14–15].  Involvement of pulmon-
ary parenchyma and airways is common and generally
follows involvement of skin, gastrointestinal tract, and
liver.  Disease of the visceral pleura has also been des-
cribed, with or without parenchymal involvement.  In
clinical studies, pulmonary KS involvement is estimated
to account for 6 to 12% of all AIDS pulmonary comp-
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Fig. 5.  –  Control group of seven AIDS patients with Pneumocystic
carinii pneumonia (PCP). Signal intensity ratio of a) lesion in T2E2
to lesion in T1 sequence; b) lesion to muscle in T2E2 sequence.  

Fig. 4.  –  MR images in a 24 yr old male having an atypical form of pneumocystis carinii pneumonia (PCP) including bilateral apical opacities
and a cavitating lesion in the left upper lobe.  This PCP was proven on open lung biopsy.  a) T1-weighted frontal image (TE=30ms/TR=750ms).
Diffusely increased signal intensity in the upper lobes.  Very bright signal from the internal wall of the cavity.  b) T2-weighted transversal image
(TE=100ms/TR=1800ms).  Markedly increased signal intensity in the upper lobes.
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lications [2, 4, 5].  At autopsy, frequency rises to 30%
[14–17].

Because of technical limitations, MRI has not been
used extensively in the investigation of thoracic disease.
Artifacts generated by cardiac and respiratory move-
ments are difficult to control and the parenchyma is
difficult to visualize because of the numerous air-tissue
interfaces inherent in the structure of the lung.  The tech-
nology is, as yet, not capable of overcoming  the inherent
magnetic susceptibility of the lung [18].

Only a few studies have reported thoracic MRI find-
ings in AIDS patients [19] and there have been no previ-
ous  studies on pulmonary KS.

In our study on T1-weighted sequences, parenchymal
lesions,  thickening along the peribronchovascular sheaths,
and pleural effusions were well demonstrated.  Parenchymal
lesions appear as areas of medium signal or of mixed medi-
um and high signal intensity as in control patients.  Cavities
were not observed in KS.  Thickening of peribronchial and
perivascular structures was  observed in 50% of cases.  These
abnormalities generated a signal of medium or high inten-
sity similar to that from parenchymal lesions.

Hence, T1-weighted images before injection of con-
trast medium did not demonstrate significant differences
between KS and PCP.  The presence of anatomical dif-
ferences, peribronchovascular thickening in KS and cysts
in PCP, was better displayed on CT.

The increase of signal intensity, after gadolinium
injection, particularly in lesions with peribronchovas-
cular distribution was highly suggestive of the diagno-
sis of KS.  The enhancement may be related to the
angiomatous component of the tumour which contains
numerous dilated, irregularly shaped capillary vessels
[11–20].

Our study demonstrated that KS lesions have a low
signal on T2-weighted sequences in contrast to the
lesions in the patients of the control group.  The reduced
signal intensity in KS could depend on either alveolar
haemorrhage or the fibrous component of the tumour.



Which of these explanations is dominating cannot be
established from this small series, in which biopsy of
the lesions was obtained in only 3 cases.  A decrease of
the signal from pulmonary lesions on T2-weighted
sequences have been reported, however, in one case of
idiopathic pulmonary hemosiderosis [21] and in one
case of pulmonary haemorrhage complicating systemic
lupus erythematosus [22].  However, we found no sig-
nificant correlation between the hemosiderin content
of macrophages and percentage of signal reduction bet-
ween T1 and E2T2 (fig. 3).  This may be due to poor
correlation between hemosiderin content of the macro-
phages in BAL and the actual haemorrhagic component
of the lesions, as in one case in whom a hemorrhagic
component was demonstrated by open lung biopsy al-
though the BAL was negative for hemosiderin.  Similar
findings were observed in three patients in the clinico-
pathological study by FOURET et al. [1].  Comparison
with the control group is very interesting because an
increase in  signal intensity was observed on T2E2 im-
ages in three cases (figs. 4b and 5a, b); these differing
results in the control group eliminate the possibility of
the technical problem of low signal to noise ratio caus-
ing artefactual results in our KS population.

In conclusion, the MRI features of pulmonary Kaposi's
sarcoma are: irregular increased signal intensity in
T1-weighted images; markedly reduced signal inten-
sity on T2-weighted images, and strong lesional con-
trast enhancement after administration of gadolinium.
This pattern of signal abnormalities, particularly when
seen in a peribronchovascular distribution, is suggestive
of Kaposi's sarcoma.  MRI may provide a specific and
noninvasive method for diagnosis of KS.  Further stud-
ies, including various aetiologies of pulmonary disease
in AIDS patients, are needed to test the specificity of
our findings.
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